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Abstract of KR20040005412 

PURPOSE: A method and an apparatus for manufacturing metal oxide nanopowder using flame 
aerosol disintegration are provided to manufacture single component based or multicomponent based 
nanopowder of metal oxide, and nanopowder of metal oxide manufactured by the same are provided. 
CONSTITUTION: The method comprises a step (S1000) of obtaining a precursor solution by dissolving 
raw materials into distilled water or alcohol solvent; a step (S2000) of spraying the precursor solution 
into droplet having outer diameter of 5 to 20 micrometers; a step (S3000) of converting the droplet into 
nanopowder of metal oxide by staying the droplet in flame for a certain period of time after flowing the 
droplet into flame; and a step (S4000) of collecting the nanopowder of metal oxide, wherein the step 
(S3000) of converting the droplet into nanopowder of metal oxide comprises drying step in which the 
droplet is phase transformed into solid particles as moisture contained in the droplet is being 
evaporated; resolution step in which nitrogen, carbon and hydrogen contained in the solid particles and 
metals are combined with oxygen respectively to be resolved into gas and metal oxides; separation 
step of releasing and separating the gas from the metal oxides; and crystallization step of converting 
the metal oxides into nanopowder. 
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SE& #7| ^Siifi(32a)2| SJEr£ #7| f^WM(31)°| B}^o\\ eiaUSSMi, ^SbJ|S ££7^ Si &±7\ 

S*S#M(31) UjsL ^oj^ ^ o a i £ s * HcK 

#7| £r£^7|(30)tr 0|fi|- 0\WM £?\ <*!*!(300)0| #7| g^7|xfloj 0|£^| 3*|£|<H 9}g LH 

OflAj xf|#^Oi ^H^CHI °|*r ^i, f^xn ftsH> MB) aj £0 |-^| oj^(400)^°| 7 JSf r 7r a«S $ °!£1| #7| § 
7|(10)°l ft£?(12)<H| SJSj0| fcSJ£|<H #7| q?H(300)O| U¥* ^S^O^ Ef^SS 0|§Sfb ii§S£°l 5 r 

afi- #7| 2rS3S|-£l7|(30)Sj El-AOffe UH#£|fe #7| £D|£*( fcj*r(400)l ^ ft£^ iS7|(40)7F 

fedl. #7| iS7|(40)b ^7|S5J^4jo| ^j^j, oio^ i 0 | EQl #7| iS7|(40)<Hfe H = (50)7|- °j?|E|cH i 

4:&£|b S^^t *H5£l}. 

#7| *|3ES*|(100)(HW $ti <HM££ ^BISCHI 2|tf ^^(300)°! £J3E, ^SH, gs| Si StfSJ Bfllte #7| SF^V 
^7|(30)O| #affM(31) LH0f|AH O|£|(300)0| 7^Xfe S^oflAH£| g§n o|*<hsck 

o|BK zf 4iA|o|t gt[oi cH^ #A1|*| £@^7|£ IhcK o|g 4!A|o=|jb ££x| £g§ mcF ^|Sjo S 

o$M §#°l xHg 7^ x[o\\nM ?Jo|cK 

< -yAlO^ 1 > ttSLHH(NiO) «J^2| 

£ 7e e afgtHi m-Ei- mum s.umn\ n\ 1 tem m^m^oul, s 8& e ^soii co-eh xiiss ^sw 
&ais*ysj «i 2 tem * g^goicn, £ 9fe e ^s<hi in- si- trnum &umn\o\ xrd m^soick 

£ 7, £ 8 Si £ 9(H| £A|^j 7J-0I, ^A|CH|(H|Ait ^§|-U|l(NiO) £a|g*l £W(400)°| «|£7|- 2il£!i:K 
¥4d ^S|-MaiSJ S^o^-AH, gm ^xj-^(Nickel Nitrate)2f MS £tf£!(Nickel Acetate)i2f ^6 

oi ?4zr oigEiacK 

OIS §S» ?I4 s^^tHI ^OUH S^xll g°H(200)§ «3E*SJj1 ^SnF M¥^^IS o|gs|o^ <2hw (300) o S 



=LS\jL #7| oH«(300)g 5h°p| LHOHIAH °J x JMtt && ^i#A|7^ s|^^! gSFS ^£S|b 5^ 0i|O-|S§ ^B|^M A| 

£ 7Bh £ 80\\k\2\ TEM(Transmission Electron Microscope,^r2|-S4fin|S) #7|Sf S| 

S <H|<H£S ^B|S°^ ^SS ^5rUl(NiO) SG|S*|| fiJX r (400)S| S¥ SJHh^e! &¥^^§HS&I|AH£| 

xll #^CH| tU-e oj^ SEjJ oj ^0|7F fi0|X| pin, A|Z|o| e§| 7^|SAH ^41 nm°| 37|# 7|x|fe *D|&*|| 

2JAK400)7| 

0|2r STg Sr^ OflO^S MEiasS ^Dlgx-ll SJx r (400)S| fio^fe XRD g^£7| £ 9 

CHI £A|jE|2fcc||, X^e Sl^ztEolDi, y^S <U£0\a\, m\L.m°\ ?JS0| ^!^£J2!SS ^ h <r 

< 4iA|&|| 2 > #£f§rS(Fe 2 O 3 ) SD|^x|| oj^|£| 

£ 10S g g!-S<H| CCJ-BJ- XflZES #^S r ^ SD|Mx|^ TEM 1^*1 0|C|. 



E 10011 £A|£j uw Stol, ft 4JA|<H|<H|AHfe #tf#SJ(Fe 2 O 3 )°| §3*j°MAH ololft oWIU ohAH|J^.LH| 0| E.(iron 
(III) Acetylacetonate)! §S£ o|g^°jj cf, §f^ol] gsHA|?|7| fl«H iSlfoj g^o| l^tj&cK 

0|^7l| 2?xl| §°J1(200)e SSnl- o|§fhoi «h^(300)o^ E!"E * §^ ofl(H£SSlofl o|§n ^ 

LH¥1 3tm£5 8HSfeG||. ^ nm SE°[ =L7iM 7^fe £D|ft*l| °jxl(400) 

< 41 AN! 3 > 0|<+#ElE|^(TIO 2 ) 2QlM*fl SJ^fiJ 

E 11ft ft ^SCHI CO-El- Xl|^E 0|tt#E|Efe £Q|ft*||o| JEM V°JM^O\n. 

E £A|fl Hlfil a-0|. ft *jA|0|0l|Afe 0|^SlE|Elfe(JiO 2 )°l §3£i°£AH E|Efe 0l0|£JE£^Al0|j=(tita 
nium(IV) isoproxide, TTIP)* fjS#HS 0|g3M8ch 

&7| Sfl-^Ofl §SHA|7|7| $m ±^9\ 3{+0| ^7l£|°iCK 0|^7j| XflSff §^(200)^ 2=gHl 

e^sMs oig^cH °-h^(3oo)°s &e * $m oijo-isi ftsisoii °n si^ai sswibah £sai# § 

& Sl^DK o|s*S& tl«a ojolSS °-|SH^£l nm SE°I EL7|# 7lx|fe in|ft*l| £jxl(400)7l 

AllZ&tlSiCf. 

< 6|AW 4 > 0|^slA||^(CeO 2 ) 2-D|ft*l| ^JXloj xlli 

£ 12ft ft ^S0l| CChBh Xlj^^l 0|#SM|£ 2LD|ft*l|°| TEM #^A^, 

E 12011 £A|S Hl£f a-0[, ft *jA|o|<H|AHft 0|tfSMa(CeO 2 )°| gSSSSAH A)|g Stf<S(Cerium Nitrate)^ 

#7| £j£ SW^0l| SSHA|7i SQH (20 0)O| Al|i£JS^Jl, Sgnf ft^ ^ai~ 0 |g^CH 2H^(300)SS 

□1^ * #g 0|(HSS ftBlSoll £|5H Sl£}o| LH^0l| ±*jA|?J xll^Al^cK 0|Ah5lA||^ £0|ft*l| ojXl(4 

00)°| 3^ 2f ^Aj nm §£ o| =L7|# 7lX|7^| EjacK 

< 4IA|0fl 5 > AI^SJ-^. u|^(NiFe 2 O 4 ) EllElOlM £0|ft*|| £jxlo| ^|ZE 

e 13£ ft srsoii iq-eh aii^s a^sks- solftxilsj tem s^a^ou, e ufc ft g^oii ubi xii^s a^ 
§1S- US ±nntf*|s| xrd ft^Eoich 

E 13 S! E 14011 EA|S Uh2h Sfo|, ft aja|o1|o1|AH^ ^gS!(NiO)S| 53«jo SA H S(+a4 M^SFS(Fe 2 
O 3 )S| 53S°SAH oloie o^A^|a oWSU|o|E(| ron ( m ) Acetyl acetonate)! o|g^Si^. 

mum §#^chi gsHAiSai on ^ish s^oi ms\m. own §ojj (200) o &m 

0\^0i 3|5|(300)SS * 0l|O-)SS ftBl^Oll o|sH lh ¥cH | ^1|#A|^CK 

0121 oljo-l^^ ftBlsjoll °|*H A1|S^! A^hf^. g^( NiFe 2 O 4 )fil S¥ Sf ^ai nm S£ o| H7 |s 7 ^ 

Afe SDlftxll ^Al(400)S Al|i£|?HcK Al|ii!lS 0UH£| ^^E^O| £ 142J ft^EOll EA|£|O A %0| A|-tf^ 

u|l(NiFe 2 O 4 )2| sso| «^£|S!S* 8f ^ 2,'cK 

0|21 2£ #7|& Alli^'do^ c^^^i =^aj.^ S g Lja(Ni), S(Fe). ^^(Mn), S^m(Co), UW(Ba)S £!S 
o|§^oi cl^ft^il ^tt^g aljE^lM M^a| so|ft*||# xi|£Et 4 s 5«cK 

0| ffll Al|i7^*h C^ft^il ^^^511 nflBhOlM ggo| SDl^xfc tf 7 | Aj A |^|ol| A H Afd-s^. L_|H(NiFe 2 

O 4 )M £&§lo^ aj ? ajs|. S _ UlM(BaFe 12 O 19 ). Aftf ^ 9Zh(MnFe 2 O 4 ), A|-{+S|-S- i^M(CoFe 2 O 4 



< 4iA|0lj 6 > ttttS*E|Elfc. H|-S(BaTiO 3 ) ^Sxl| SO|ft*|| ojXlo| 

E 15fe ft &g0fl U151 AllZES #A^ E |Efe- HIS S0[ft*||o| TEM t^Al^OlCl. £ 15<H| EA|g Ulfif SfO| ft 
4|A|oflOflAife mm£(BaO)°\ Se^°SAH, UWS*!-S(Barium Acetate)4, 0|tfftE|EHs(TIO 2 SS^I^S 
fe E|Elfe 0|-0|4^S4A|-0|c(Titanium(IV) lsoproxide)s 0|§fl^cK 



#7| *!£ ^Sg-sj 3tfo| SW^oj| zls|h o|^>i| n\ZE& g<2H(200)M iSnl- 

^4J nm £D|g*| £W(400)7h x-|j££|Sjt;h 

0\2k Sl-S #7|& X-flSS-aSLS C^M^I S<4ftf2F£ § um(Ba), E|Effe(Ti), ^MF^(Sr), tf(Pb), x|M^S(Zr)S 

0| mi 7[&& CRggTfl gdf^Sl-S £0|M*lfe 4|A|0flOflAH £33 tftf ShE|Efe- dm(BaT 

iO 3 )* iU-ITg ##^E|Efe. ^Egg (S rTiO 3 ),#<^E|Efe- AEgf. HW(BaSrTiO 3 $e|e* 
s- mHs- y-(PbZrTiO 3 ) Sola 

0|#0|AM g ^g0|| fts xllSU-y S! «|SS*NAl. O|5|(300)S| B^S ifcgE^^ olfijofl, tStf^ij- 



O|#0ijAM 2^ ofl(H£S ^5IBS 0|gth g^tf ShS £0|^^| oj X [o\ £! *|3E3f*|<H| si-g 

LHOfl X^Sfe g-A|^ LH(>]| £0|S*|OJ x||£7(- &£JE|7| lH|£Oi|, H|JuL£j xls. A|^o^ c^oj £D|fc*||°| X^|Z&7f l\ 

C*gfc?flo| M^77(-X| ^#SKH £D|fc*||°| Ji\S.7\ 7hfctf 2J2D), ajtf^Ofl b|*l| *|| 

§y *|£»*|2| ¥£0| Z!-Bft 7hx|ji Ef. 

uw t* boi #7i ess um-siB- 4!A|oii2f sas^ «asi<Haxiff, grasi sjo^oi »oi 

^som &m ass- 5oicf. 



(57) £j?S| g$| 

SS^Sg SsL^ fEfe SdH(HI SeHA|?i gqji*y §oH( 2 00)g eai(siooo); 
#7| fi=?*| goH(200)t £13 5p~ 20^°| ^!^(300)^S. &*I(S2000); 

#7| «i|^(300)t SFSI L(|^ ^°JA|?1 f), iiSAlZh S2h *IIWA!^ 4D|S*i ?J4(400)S S&ffe &7fl( 

S3000); §y 

#7| a^d-SW SD|g*l| £W(400)S aSSFfe 0^I(S4OOO);# SlT^Oi 0|^OH^|fe 5^ ffe Sh^ (HI 

2. 

#7 1 2LU\&m SJ^(400)S &7fl(S3000)fe, 

#7| °-H^(300)(H| i?r^ 4=^0| S^SffflAH jLJtlfcias #S&Elb aSB^SSlOO); 

#7| H^|oJ4(H| B± S! ^4:^M2K A S^^^OI ^i2F a&«H §y e^{+ShSS 

£fe e«HB7fl(S3200); 

#7| e^d-SFSofl CHSH #7 1 7|-^7f o|i|-£|fe- MB|9^I(S3300); a! 

#7| S^^S^OI ZLU^n ajAf(400)S SSEIfe S3$&7fl(S3400);# 5 S^b 5§ ^§o S §^ sp^ oHJoH 



Ai- 7 | fissas fcj. ypg, E|Efe, B|g, ?B|, ^IS§, ^, 0^ X|a2fe SI 4]B|&§ £ 

o 1 ? o h 4. 

7| S^gSe E|Efe 0|£S£^A|-0|c(Titanium(IV) Isoproxide), EilMEMl! £M4jB|^|0|M(Tetraethylortho 
silicate), ^-^AfO|S.(Alkoxide), oM|S]oM|MLH|0|J=(Acetylacetonate)°3. Off 0-|£! H|*£gg <g|5 Stytf aheh^j 

S-Fo 1 " 5. 

^|§oH(200)0|i*^g 7 |(10); 

S! Etf "4&0\\ 2\7\ ol ?(2 ia) §y §?(21b)7|- BhS gg5*H olfe =H&(21) SI 

#7| 4»£(21)S| ^HOJ tdx|£jfe £S4aSX|-(22)* 2#SHH OffO-^ tf7| §<2ij(200)O| Qj^(300)°S 

£¥i! 4= ?a'£^ e^cHI ^STEfc #7| g 7 | (10 ) lHS ^§n^gg £J&tfe £§^^7|(20); 

#7| <^(300)O| # 7 | £^7N|o| 0|§^CH| 3-X||Ej<H §m UjOllAi J^SM 7^0fl 7J 5 , g B | di 

£n|g*| SJXK400)Sfi| 5JS!ii 4 #7| S7|(10)fi| #^¥(12)0j| <y^0| fcgj£|(H Ah 7 | QH5H (300) 

0| UffS tfSSM Ef^o^ olSSfe <|JS£E°I SPc^S ^7|(30); SJ 

#7| SF<g^7|(30)o| EF^O^ eaJEjoH UH^£|b #7| iEDl^l ftJXK400)# iS7|(40);S 2E««KH 0| 

S=PS 6. 

#7| 2}€ gr«7|(30)fe Uffofl »go| cq-ah ^Aho| SF^#M(31); 

&7| 3^#M(31)M siTtl-o^ ^&g=o S § aj S ?ZEf oil 4* 2JE* Li], aiaol 

£|¥£ Si Uff E A|-0|OH| Z,^ oj^7^ SJ ^7| ?jS7|-^oJ Hj-^ofl §h*^o^ H J gS ^ oj- i&E | fe § 

S^fil ^^M(32) SJ ^4:#M(33); 

o h 7| A1^M(33)£| Sl^<H| cHg ?ja£jO-| A| ± g ^ojs^ A_^^§(33a); SJ 

7| Shg#M(32)<H| ^SU|§£ ^ITS £!fi7^ S! A.^7F ¥^il ^ 2|¥2jo^| Ah 7 | ^^§(333) gj Sa 
ffM(32)Ofl ^i[«o 5 Bf^aJEli, ^7| S^WM(31)°| E^01| o^Efe ^S^S(32a);* 3E#*KH Off 

7. 

^| 1§o| 7j|SJE|fe B^Mfll a^SFE &D|^|0|tt| ( 

fe h 7| B^gTji 3^a_^ iO|g^|fe 0|Ai^ E |Ete(TiO 2 ), ^^O^(ZnO), (NiO), 0|^SW4i(SiO 2 ) 

^tf&^nte(AI 2 O 3 ), o|Ai$wi^(CeO 2 )S iimb ^§£S S^^SS f£D|£*l 

8. 

X» 1S-SJ ^go^ xilssjfe EFA^^^i g^AhtH- ^D|^|o|cH, 

#7| Q&gn Z^m* ZiUmMb m#&- »^(MnFe 2 O 4 ), A^S- Ua(NiFeO 4 ), M^^E|Efe- ^ 



HLgM(SrTiO 3 ),&#^E|Efe- um(BaTiO 3 ), ##§|-E|Efe- um(BaTiO 3 )S £#8fe ?J# Sfe 3 

S^S" 9. 

*« 8tM| ?MM, 

M 1S2| ^ S cH| oj SH Ah 7 | cj-^g^i £^tf3*£ S UFS(Ba), E|Efe(Ti). AM^g(Sr), tf(Pb), x|aafe(Zr)S ft! 

s^ss oigtfoH 7ais£ife a^g^i s^sfs gssi inie*ioiDi, 

#7| C*g#?)| g^mi Km £0|£*fe tf^ElEHs- UhH(BaTiO 3 ), 4r^E|^fe-^ES*(SrTiO 

3 ), ^^^E|Efe. aes|. U^(BaSrTiO 3 ), {sk^E^fe. X\zL3.$s- ^(PbZrTiO 3 ilftfe 5§ 

S¥S 10. 

All 1»2| £B<H| o|sn Ah 7| c^M^i S^StS g MSKNi), £J(Fe). D J 7 J(Mn), 2tf ^(Co), HF§(Ba)l S^M^S 
OlgfFoi fl£JE|fe C^^l S^ttSl-S miE^lM ^§Jo| ioi^ioiin, 

#7| S^m^ m\0\e SDl^lb ttttfaS- Hh*(BaFe 12 O 19 ), A^SFfci- 8ftf(MnFe 2 

O 4 ), AftfSFSJ- 2ttM(CoFe 2 O 4 ), LH§(NiFe 2 0 4 )£ ^§£5 Sfe £ 
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[^^^^a^j^^^^^^^^J^ S3000 
| man ei^isg Ik^swoo 
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